INTRODUCTION
Lyme disease is an inflammatory disorder with a characteristic annular lesion, erythema chronicum migrans (ECM), which may be followed by arthritic, cardiac, and/or neurological manifestations. First described in Connecticut in 1975 [1] , Lyme disease has since been reported from the Northwest, Wisconsin, Minnesota, and portions of the Northeast, including New Jersey, and has been epidemiologically associated with Ixodes dammini ticks [2, 3, 4] . Few reports existed in the literature regarding the geographical distribution of this species in New Jersey. As part of studies to evaluate the increased frequency of Lyme disease in New Jersey, we investigated the range and density of L dammini throughout the state. METHODS The geographical distribution of L dammini was determined by surveys of whitetailed deer (Odocoileus virginianus) killed by licensed hunters on 26 September, 7 December, and 16 December 1981. Tick densities were determined using the 7 December 1981 data only. New Jersey hunting regulations require that all legally 669 *Assigned to the New Jersey State Department of Health, Trenton, New Jerseykilled deer be brought to check stations where precise locations of kill within deer management zones (DMZs) are recorded. New Jersey's 36 DMZs and the check stations surveyed are shown in Fig. 1 . Trained personnel were assigned to 9, 17, and 10 check stations on the three survey days, respectively. Several check stations which historically processed a large number of deer from a wide geographical area were used for two or all three surveys. In addition, several taxidermists submitted ticks from deer taken on the survey days.
Investigators and taxidermists examined each deer for ten minutes, removed and retained all ticks from the head and neck (including ears) of each deer, and recorded the location of kill. Representative specimens were identified at the National Institutes of Health against a variety of independent physical and environmental parameters. These variables were grouped into five categories: (1) climatology, (2) land use patterns, (3) demography, (4) physiography, and (5) zoogeography. The factors in each of these categories have been previously described [5] .
Lyme disease has been reportable in New Jersey since 1980; all known cases occurring since 1978 have been carefully monitored. Whenever possible, locations of likely exposure to ticks have been elicited from patient interviews. The locations of these case exposures were plotted by DMZ. RESULTS Geographical Distribution of I. dammini L dammini were removed from 46.0 percent of 567 surveyed deer. The geographical distribution of L dammini is shown in Fig. 2 . The hash-marked sections of DMZs 3, 11, 25, 30, 35, and 36 represented either highly urbanized areas or portions of zones where no deer were killed on the survey days. I. dammini were found in the southern two-thirds of the state, encompassing DMZs 10, 12, 13, and all surveyed areas farther south.
Identification of the various factors affecting the observed geographical distribution was attempted by regressing 25 variables against the presence of I. dammini by DMZ. The observed variability in distribution was best explained by a single factor, elevation (coefficient of determination: R2 = 0.8831, F = 211.64, d.f. = 1,28, p <0.0001). The inclusion of additional variables did not appreciably enhance the model.
Certain physiographic regions of New Jersey are marked by distinct changes in elevation (Fig. 3) [6] . Figure 4 shows the geographical distribution of I. dammini superimposed over the five physiographic regions of New Jersey. 
DISCUSSION
From our survey of deer for ticks, we were able to identify the geographical distribution of I. dammini in New Jersey. Elevation accounted for a high proportion of the observed variability of I. dammini occurrence within the state. While this was shown to be the most important variable, it is unlikely that elevation per se could effect such a major influence on tick range. Rather, we believe that elevation represents the complex interaction between climate, physical factors, and biota of a particular physiographic region.
Various hypotheses have been offered to explain varability in I. dammini distribution. Previous research has addressed the influence of climate [7] , deer population dynamics [8, 9, 10] , behavioral differences in hosts [11] , and a distance-elevation index [12] . From our statewide study, we evaluated how these and other factors influenced I. dammini range over a much wider geographical area than previously attempted. In our survey, any tendency for local conditions to have a disproportionate effect on tick populations would be minimized. 
